Under-reporting of dietary intakes remains one of the principal hurdles in the disclosure of valid habitual estimates of food eaten. The problem of dietary under-reporting has been addressed in a number of recent articles and referred to as the`nutritionist's guilty secret' (Garrow, 1995) . However, the severity and nature under-reporting is still not clear.
A ratio of reported energy intake to basal metabolic rate (EI:BMR) is often used as a guide for the accuracy of food records, with a ratio below 1.2 usually regarded an energy intake too low for the maintenance of body weight (Goldberg et al, 1991) . In national surveys, for example the DNSBA (Gregory et al, 1990 ) and the recent NHANES II survey (Kleges et al, 1995) it was reported that serious levels of under-reporting were present (39 and 54%, respectively had an EI:BMR`1.2). Most investigations into the issue of under-reporting focus on the identi®cation and characterization of those individuals who quantitatively under-report their dietary intake (Pryer et al, 1996; Price et al, 1993; Livingstone et al, 1990) . However, to fully understand the problem of under-reporting, the reasons why individuals under-report their food intake needs to be known.
For this reason, as part of the Leeds High Fat Study (Macdiarmid et al, 1996) , we designed an investigation to assess the reasons why individuals misreported their food intake. From an original randomized sample of 3000 individuals, 100 (48 males and 52 females) subjects were asked to complete a 7 d weighed food record. An interview at the end of this period was structured to ascertain whether they had changed their eating habits during the course of the dietary recording. If they admitted to altering their intake they were then asked in an open ended question the reasons for this. Admission to altering their dietary intake was then compared with the normal indicator of acceptability of an energy estimate, namely the EI:BMR ratio.
Forty six percent of the sample admitted altering their diet, either deliberately and knowingly or reluctantly due to dif®cult circumstances. Twenty subjects attributed their change to being`more conscious' of what they were eating and to feeling embarrassed or guilty about recording speci®c foods or amounts. This was described by statements such as`it made me much more conscious of what I was eating...it would be a really good way to make someone diet' and`I did not dare write down all the biscuits I usually eat'. Eighteen subjects claimed that weighing and recording all foods constituted too much effort, dif®culty or inconvenience. This was supported by statements such as`I tended to eat foods that were easy to weigh and I ate less as I could not be bothered to weigh everything' and`I did not record all the snacks I ate as it was too much hassle to weigh them'. The remaining 8 subjects gave`other' reasons which related to unavoidable circumstances rather than a volitional change to avoid inconvenience or embarrassment.
Subjects who admitted under-reporting were therefore classi®ed into two main groups: those who admitted misreporting for reasons of embarrassment or guilt (E), and those for whom the recording of a normal intake was inconvenient (I). An initial comparison between all subjects who admitted altering their intake (n 46) with those who claimed to report accurately (n 54), showed no signi®cant differences in sex [w 2 (1) 0. (2) 2.04, P 0.36]. However, comparing the E and I groups (those who had reduced their intake, this excluded the four subjects who increased intakes of certain foods) showed interesting differences. The I group (`too much hassle') had signi®cantly higher EI:BMR ratio [t(32) 3.25, P 0.003], BMI [t(32) 2.55, P 0.02] and mean daily energy intakes [t(32) 2.28, P 0.03] and were less dietary restrained (Three Factor Eating Questionnaire, Stunkard and Messick, 1985) [t(32) 2.37, P 0.02] than the E group (`too embarrassed') ( Table 1) . Adjusting for age, sex, and BMI did not alter the signi®-cance of these differences.
Interestingly, the I group also had a signi®cantly higher EI:BMR ratio (1.5) than those who claimed to report accurately (EI:BMR 1.2) [t(68) 2.74, P 0.01] (see Table 1 ). The I group therefore displayed an EI:BMR ratio (1.5) which would normally be regarded as plausible and would not give concern about under-reporting. The interpretation of the other scenario is equally problematic since individuals with low EI:BMR ratios (`1.2) claim to be reporting accurately. Did these subjects actually adjust their intake either unknowingly (they failed to give attention to their behaviour) or knowingly (but later denied doing so)? Consequently, it appears that under-reporting may be just as much a problem among subjects with plausible EI:BMR ratios as it is perceived to be among those with a low ratio (`1.2).
Perhaps we should not be surprised that recording food intake in diaries inhibits or modi®es consumption. It has been known for more than 30 y that in the behaviour modi®cation treatment of obesity, the ®rst stage involves instructing clients to keep a food diary (Stuart, 1967) . This procedure alone is often suf®cient to cause a weight loss via a reduction in eating or change in eating pattern (Stuart and Davis, 1972) . Several subjects in this investigation actually volunteered the information that`it would be a good way to make someone diet'.
At the present time the reliability of data recorded in food diaries is one of the biggest problems facing nutritionists. The use of biomarkers is obviously useful since they con®rm the validity of recorded foods which have actually been eaten. However, biomarkers are of no help in situations where people have altered their habitual diet to avoid inconvenience or embarrassment. We feel that more information about psychological processes of attention, memory and perception involved in the self reporting of personal actions and behaviours may provide greater security in the interpretation of energy and nutrient intakes from diary records. This type of qualitative data can be used constructively in conjunction with sophisticated physiological comparisons of energy expenditure (namely the doubly labelled water technique).
Inaccurate or unreliable self reports are a feature of many situations in which human beings monitor various aspects of their own behaviour or the impact of their behaviour on themselves or the environment. Often there is no way of checking the validity of self reporting. However, in nutrition the use of formulations based on biological processes (EI:BMR, for example) provides a guide to the plausibility of the self report. Therefore, nutritionists are actually in a stronger position than many other disciplines which rely on self report data. Table 1 Comparison (mean (95% CI)) among the two groups who voluntarily admitted altering their weighed dietary intake and those subjects who claimed a true recording (excluding those who had increased their intake (n 4) and those who were forced to change (n 8)). See text for statistical details.
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